Functional characterization of oscillatory and excitable media.
Cardiac and neural systems share common features of intrinsic oscillation in some cells as well as the ability to propagate excitation. One theoretical approach to study such systems is to develop realistic models for the tissue. This involves first developing detailed ionic "Hodgkin-Huxley"-type models of individual cells and then connecting the individual cells via synaptic and gap junctions in realistic geometries. An alternative approach is to characterize tissue in terms of functional properties such as phase resetting curves and restitution curves. Using simple models based on one-dimensional difference equations, the measured functional curves can be used to predict, analyze, and interpret nonlinear dynamical phenomena. This approach offers the prospects of providing simplified descriptions that offer insight into the experimental and clinical cardiac dynamics.